Integrin engagement differentially modulates epithelial cell motility by RhoA/ROCK and PAK1.
Integrin-ligand binding regulates tumor cell motility and invasion. Cell migration also involves the Rho GTPases that control the interplay between adhesion receptors and the cytoskeleton. We evaluated how specific extracellular matrix ligands modulate Rho GTPases and control motility of human squamous cell carcinoma cells. On laminin-5 substrates, the epithelial cells rapidly spread and migrated, but on type I collagen the cells spread slowly and showed reduced motility. We found that RhoA activity was suppressed in cells attached to laminin-5 through the alpha3 integrin receptor. In contrast, RhoA was strongly activated in cells bound to type I collagen and this was mediated by the alpha2 integrin. Inhibiting the RhoA pathway by expression of a dominant-negative RhoA mutant or by directly inhibiting ROCK, reduced focal adhesion formation and enhanced cell migration on type I collagen. Cdc42 and Rac and their downstream target PAK1 were activated following adhesion to laminin-5. PAK1 activation induced by laminin-5 was suppressed by expression of a dominant-negative Cdc42. Moreover, constitutively active PAK1 stimulated migration on collagen I substrates. Our results indicate that in squamous epithelial cells, collagen-alpha2beta1 integrin binding activates RhoA, slowing cell locomotion, whereas laminin-5-alpha3beta1 integrin interaction inhibits RhoA and activates PAK1, stimulating cell migration. The data demonstrate that specific ligand-integrin pairs regulate cell motility differentially by selectively modulating activities of Rho GTPases and their effectors.